The objective is to evaluate the presence and clinical relevance of the Joint Hypermobility Syndrome (JHS) among patients with schizophrenia.
INTRODUCTION
The joint hypermobility syndrome has been found to be associated with panic-phobic anxiety disorders in different kinds of samples such as rheumatologic outpatients, psychiatric outpatients and also non-clinical subjects [1, 2] . Joint hypermobility is a benign heritable disorder of the connective tissue characterized by increased distensibility of joints It is more frequent in women (3:1) and has an estimated prevalence of 10-15% in the general population [1, 3] . In schizophrenia, only isolated reports describe associated heritable collagen disorders such as temporomandibular joint dysfunction [4, 5] and Marfan's syndrome [6, 7] . Given that co-morbid anxiety has been found in schizophrenia with a prevalence between 30% [7, 8] and 45% [8] [9] [10] , according to different studies, and that the relationship between joint hypermobility and anxiety has been only preliminary reported in schizophrenic samples [7] [8] [9] [10] [11] , new data on this association and its clinical correlates is offered in this study.
The Aim of the study is to report clinical correlates of the Joint Hypermobility Syndrome (JHS) in a sample of schizophrenic outpatients with the aim of providing information on a possible biological trait like an endophenotype that could be potential clinical marker.
METHODS
The study sample consisted of 140 patients with a diagnosis of schizophrenia (DSM-IV criteria) recruited conse-*Address correspondence to this author at the Institut d'Atenció Psiquiátri-ca, Salut Mental i Toxicomanies, Psychiatry Department, Hospital del Mar, Universitat Autonoma, Barcelona, Spain; E-mail: abulbena@acmcb.es cutively from the outpatient clinic of a general hospital and a mental health centre in Bilbao, Spain. Subjects were aged between 18 and 60 years old and were receiving pharmacological treatment for their condition. Including only patients on antipsychotic medication was done to have a more homogenous group of patients with schizophrenia. Subjects were excluded from the study if found suffering from: 1. an acute psychotic state, 2. organic cerebral disease, 3. concurrent severe substance abuse with the exception of nicotine, and 4. any musculoskeletal or rheumatologic conditions that hindered assessment. Sixteen subjects were excluded: 4 refused to participate, 4 were not taking antipsychotic medication; 2 exhibited an acute psychotic state; 4 were cocaine and heroine abusers; and 2 were suffering from joint inflammation in the knees and ankles. One hundred and twenty four subjects were included in the final sample. All participating subjects gave verbal consent and the study was approved by the University Ethics Research Committee.
Patients were interviewed by trained psychiatrists that administered the clinical and psychometric scales. Data was collected for the following socio-demographic variables: age, gender, marital status, years of education, lifetime cumulative hospitalization in months and age of disease onset. Data on medication used was also recorded.
Although diagnostic issues are dealt with in a separate paper, to assess the presence of any of the panic/phobic anxiety cluster disorders the structured clinical interview for DSM-IV (SCID) was used. In addition, clinical variables were evaluated. The Spanish version of the Positive and Negative Syndrome Scale (PANSS) was administered to determine if predominant positive or negative presentation of the illness relates to joint hypermobility. This scale is useful because it provides a bi-dimensional assessment and therefore permits correlations between the somatic variable and each of the dimensions. A modified 100-item version of the Wolpe Fear Survey Schedule (FSS) was administered to evaluate if fears are more frequent and/or intense in the group with JHS [12] . The Spanish version of the Social Adjustment Scale (SAS) was also used.
Following psychiatric evaluation patients were assessed independently for the physical variables by other trained clinicians blind to psychiatric diagnosis. Joint Hypermobility Syndrome was examined using Hospital del Mar (HdM Scale) criteria (Table 1; Fig. 1 ). This scale has been validated by this group [13] and is based on the more commonly known Beighton criteria but includes a few items more. Cutoff scores of 5/4 for females and 4/3 for males on the 10-point HdM Scale were considered diagnostic for joint hypermobility. Specific training for joint hypermobility assessment took place before the study began. Kappa values obtained by independent and trained ratters, for each joint item and for the total score, ranged between 0.65 and complete agreement for both JHS criteria.
Non-parametric Mann-Whitney and Spearman's rho were used for individual variable comparisons, since Gaussian distribution cannot be assumed for JHS. Correction for multiple comparisons was applied throughout. Finally to identify predictive independent variables, a stepwise multiple regression statistic was used. Data were kept on an Apple Macintosh G5 and JMP 5.1.1 (SAS Institute Inc.) software was used for the analysis. 
RESULTS

Descriptive
The sample included 67 males and 57 females with a mean age of 32.7 (±9.4) years for males and 34.6 (±10.8) years for females. Mean age of onset of disease was 24.5 (±6.8) years. 12.9% had never been hospitalized, and 58.8% had been hospitalized for no more than 3 months. No significant differences were found between men and women for most variables. Males scored significantly higher for negative symptoms (PANSS-N) (Z=-2.39; p=0.016) and females scored higher in the FSS (Z=1.99; p<0.046). Even though it is not the focus of this article, it might be useful to underline that the prevalence of total anxiety disorders was 29.8% (37 patients) in this sample of patients with schizophrenia and that of these, 13.7% (17 patients) presented a panic/agoraphobia disorder [11] .
Direct Correlations
Scores for Joint Hypermobility correlated positively with FSS (rho 0.36; p<0.0001) and negatively with age (rho -0.34; p=0.001). However, no significant correlation was found for age onset, education, years of hospitalization and social adjustment. PANSS-P (positive subscale score) almost reached significance. Subjects with co-morbid panic/agoraphobia disorder scored significantly higher in the JdM (median 6) than those without co-morbid panic disorder (median 4) (Mann Whitney p <0.0001).
When comparing groups with or without JHS by applying the cut-off scores and using it as a dichotomic variable, PANSS-P scores were significantly higher in the hypermobile group (Z=2.0; p=0.045) and age significantly lower (Z=-2.03; p=0.042). FSS scores almost reached a significant difference (Z=1.93; p=0.053).
Stepwise Regression Models
A logistic stepwise regression model was built for Joint Hypermobility (JHdMar). The JHdMar variable was included as a dichotomic dependent variable, the following variables were significant (Chi 2 = 25.89; p < 0.0001): Comorbid Panic (p=0.0002), PANSS-P (positive subscale score) (p=0.0269) and Age (negative) (0.0397).
DISCUSION
Our results show that the association between Joint Hypermobility and Anxiety in Schizophrenia is similar to the association found in non-clinical populations and in patients with anxiety disorders. In subjects with Schizophrenia, Joint Hypermobility is associated with younger age, panic anxiety, positive symptoms and higher scores in the fear survey.
The explanation for this JHS/anxiety relationship still remains unclear, albeit a genetic common ground has been published [14] . In a recent study carried out in a rheumatologic outpatient clinic, the majority of JHS patients presented various dysautonomic symptoms such as palpitations, chest discomfort, shortness of breath, light-headedness and flushing. These manifestations may overlap, or more likely, they coincide with those of the anxiety conditions. In another study, schizophrenic patients with high autonomic activity presented more positive symptoms and more severity. Unfortunately, anxiety conditions were not specifically addressed in that study [15] . Finally it has been reported that subjects with paranoid schizophrenia are more likely to suffer panic [16] and social anxiety even when controlling for hallucination and delusion related anxiety [17] . This was indirectly confirmed in our previous study [11] , but interestingly JHS was also associated to higher PANSS-P scores. This seems to point in the direction of a cluster of panic symptoms, JHS and schizophrenia with predominant positive symptoms.
The limitations of our study must be commented. First, no control group was included; secondly, no biological, genetic or neuro-imaging variables were included in the comparison; thirdly, some clinical conditions were represented by scores in rating scales and hence they are more constructs than full clinical conditions. The associations hypothesized in this paper have been broadly confirmed and indicate that the JHS could be a potential clinical marker among these patients. For example, a subject suffering from both Schizophrenia and Joint Hypermobility could have a higher chance of developing comorbid anxiety. Co-morbid anxiety in schizophrenia is known to correlate with severe positive manifestations, suicidal ideation, higher service utilization, and less quality of life. Therefore, this somatic trait can be of value in identifying subgroups of schizophrenia.
Mitral Valve Prolapse, a single manifestation of a benign connective tissue disorder and closely related to JHS was found associated to anxiety in the past. Perhaps JHS and MVP share an underlying collagen alteration and also a relationship to anxiety. This surprising link might be also found in schizophrenia, as our data suggest, but also partially found in a case report [18] . Perhaps studies following these lines of research can provide new findings that support their role as clinical biological makers.
